); anti-digoxigenin-antibody (anti-DIG-Ab) at second step ((2)); biotinlabeled second-antibody (biotin-labeled-2nd-Ab) at third step ((3)); peroxidase-anti-peroxidase complex (PAP) at fourth step ((4)); avidin-biotin-peroxidase complex (ABC) at fifth step ((5)). 
RESULTS
Positive reactivity of a-smooth muscle actin mRNA was observed after in situ hybridization, as fine dark-brown dots in the cytoplasm of the myocytes in the arterial wall (Fig. 2) , whereas those of the muscle layer in stomach specimens (Fig. 3) were not found. Also cardiac and skeletal muscle were not stained. As one of negative control experiments, myoepithelial cells in the sections of parotid glands pretreated with RNase (Fig. 4) did not show positive.
The myoepithelial cells which showed positive reaction for in situ hybridization were located around the secretory acini of parotid gland.
In the myoepithelial perikaryon and its proximal processes, the staining was dense, while it was weak in the distal part of the processes. These flat and long cytoplasmic processes extending over the basal surface of secretory epithelium were observed three-dimensionally in the thick sections (Fig. 5) tions (Fig. 6) . The myoepithelial cells which were immunostained with monoclonal antibody to a-smooth muscle actin, stained dark brown (Fig. 7) 11) . Cytokeratin is a specific epithelial marker, while vimentin is a mesenchymal marker. Therefore, salivary myoepithelial cells have been thought to have both an epithelial and a mesenchymal nature. To elucidate the origin of these cells, it is important to determine what kind of actin is expressed. Ultrastructural studies (2, 11) have shown that the myoepithelial cell has actin filaments whose arrangement is similar to that of the smooth muscle cell. However, there have not been sufficient data concerning the biochemical characteristics of these filaments. Hybridization using the untranslated region is useful to analyze multigene families such as those of cytoskeletons. In this case, the coding region cannot be used, because these sequences are highly conserved (4, 7, 9). We found that in situ hybridization using the untranslated region was effective not only in detecting the mRNA localization, but also in applying the mRNA as a histological marker which distinguishes these isoforms.
Radiolabeled procedures have been dominant in in situ hybridization technique, due to the high-sensitivity (3). Recently digoxigenin-labeled probes (1) have been developed, which have some advantages, such as low background levels and ease of use. To detect labeled digoxigenin, we developed a combination of the PAP and ABC methods, with which the reactivity was enhanced in comparison with singlebridged immunodetection system (13) .
The N-terminal regions of actin proteins have some diverse sequences. Therefore, monoclonal antibodies against them were also used in this study, though there was inevitably some cross-immunoreactivity with other actin proteins.
The subcellular distribution of positive reactivity revealed different profiles depending upon whether in situ hybridization or immunohistochemistry was used. We consider that this was because mRNAs are localized in the perikaryon and proximal processes, whereas translational products (i.e. actin protein) also exist in the distal processes. Therefore, the immunohistochemical method could show the extent of the myoepithelial process in more detail than in situ hybridization.
The present observation using an oligonucleotide probe complimentary to the untranslated region and a monoclonal antibody against the N-terminal region, confirmed previous reports using conventional electron microscopy (2, 11). Moreover, the control experiments indicated that the oligonuleotide probe used in this study did not hybridize with other actin isoforms. Using this specific probe, we demonstrated the existence of a-smooth muscle actin (aortic type) in the myoepithelial cells by means of our newly developed in situ hybridization procedure, which can detect isoform of multigene families.
